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bcUWj{w2ZR`rx svbµ¸k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C3D File General structure
Reconstruction of the missing markers positions
Morphologies adaptation
Computation of the frames and the angular trajectories




Animation in real time
Blending of user controlled actions with priorities 
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 jtw¸bfUWZ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tZY`ruvbcU®kp°2bcUWZN =kx¦	wcZYupX[ZR`hbi¹¶ev`=x  bcUWZN`
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wbcZRZY4ZRwbxZRwfgZR`hbepluhkpdfj´bfUWX µ¶j´bfU®e[,epdcj{ev rlZwbfZY*¢
^ °kp`Wt¦obµ¸k[`WZYjtupUy 4kpdqw¸epdcZ­y`Wkﬀµ¶`QlZYb  w¶gkh`rwj{xZRd¥bµ¸kowrUWZYdfZRw 2ep`rx 5p¢ 2j{w¸bcUrZ
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 
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  ev`rx 2	·HdcZ;w*¢ 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ZR¡
 ev}bck D2Q· dfZRwc*¢
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bck± =Z¸W{epgYZRxkh`bcUWj{w0gjtdfgYlZhs,bcUWZ¸gtkhwcZRwb²bckbcUWZ¸`repjlhZ
S1: sphere of radius l1
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original gesture at frame t
lo la lo(t)








new estimation of the position
of root and mshoulder
spring system
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`rkvb¶te  `rgqU'jlX[X[ZRxj{eﬀbfZYt¦%emd  `' 4ZYuhjl`W`rjl`Wu[µ¶jlbcU	emlZY°¼b¸° kykpbnawbfdcjt­pZj´°emdcjtupU.b¸° k.kpbnawbfdcjt­pZUrehw²~  wb
 4ZYZR`®xZbfZRgibfZRx ¢2^ bµ¶jtt*µ¸epj´b° khdbcUWZ`WZYyblZY°¼b¶° k.kpbnawbfdcjt­pZh¢
Synchronisation
to take into account
constraints like
sequences
Perform all the activated
actions and retrieve























































   
¢
 













































































































































d  `[ev`rxNpZRdbfjtgRev;~  X[rwWdfkx  gYZ¸tkﬀµ¸ZYd2epgRgZYtZYdqeﬀbfjlkh`rw²bcUrep`mewckpX[ZYdqwce  lb0ev`=x
bfUWZYdfZ° khdcZ¸lZ;wcwUrjluhU
° dfZR¡  ZR`rgjtZRwev`rx7kgYgY  wcjtkp`rwR¢ 1Wkhd
ZRehgqUX[kpbcjtkp`Lµ¸ZoUre,pZoxZRlZYbcZRxLgYkp`rwcZRg  bcjtpZRl¦Ws\hŁWs0pŁWs¥;pŁ
ep`rx7hŁN4kpjt`.bfw
·SeﬀbhŁ  ﬀjlb±gkhdcdfZRwc4kp`rxWw¥bfkŁW¢tRwRsWŁW¢(vwRs*p¢ ŁpwRsr¢ Łpw¶ep`rx	\W¢ Łpwq¹¥ep`rxQZRwbcjtXoeﬀbcZ;xQbcUWZ
ZRdcdfkpd2jt`.bcdfkx  gZ;xm .¦mk  d2bcZ;gqUW`Wj{¡  Zp¢2TUWZxZRlZYbcZ;x[=khjl`.bºµepw2rtehgZRx[kh`[bcUWZ=ZRlyj{wºev`=x[Wdckx  gZRw
X[khdcZbcU=ev`'bcUWdfZYZ`WZRjluhUy =khdfwR¢
 
ZRwb  dfZo·Hx  dfevbcjtkp`Qkv°2xZYtZbfjlkh`=¹ 3®ZRep`'ZRdcdfkpd 3AevjlX  X ZRdcdfkpd
T²dqevX[4kptjl`rZwckpX[ZRdfwfe  lb·HŁW¢tRwq¹ ¢ X[X \W¢ \mX[X
T²dqevX[4kptjl`rZwckpX[ZRdfwfe  lb·HŁW¢(vwq¹ r¢ X[X y¢ mX[X
T²dqevX[4kptjl`rZwckpX[ZRdfwfe  lb·p¢ Łpwq¹ r¢ X[X RŁr¢ r±X[X
T²dqevX[4kptjl`rZwckpX[ZRdfwfe  lb·S¢ Łpwq¹ ¢ \X[X Y=¢lX[X
T²dqevX[4kptjl`rZwckpX[ZRdfwfe  lb·H\W¢ Łpwq¹ W¢t±X[X v\r¢ NX[X
T²dqevX[4kptjl`rZhZYdcbcj{gYeph~

Xm=w·HŁr¢l;wf¹ p¢ X[X ¢ mX[X
T²dqevX[4kptjl`rZhZYdcbcj{gYeph~

Xm=w·HŁr¢ pwf¹ ¢ NX[X RŁr¢ \NX[X
T²dqevX[4kptjl`rZhZYdcbcj{gYeph~

Xm=w·h¢ Łhwf¹ W¢ NX[X R\r¢lX[X
T²dqevX[4kptjl`rZhZYdcbcj{gYeph~

Xm=w·SW¢ Łhwf¹ W¢ ŁX[X R\r¢lX[X
T²dqevX[4kptjl`rZhZYdcbcj{gYeph~








`L·HŁr¢ pwf¹ \W¢t±X[X r¢ mX[X


`L·h¢ Łhwf¹ \W¢ X[X ¢ mX[X


`L·SW¢ Łhwf¹ r¢ ,mXmX y¢ÍNX[X
































































































































sad walk runnormal walk
2%
1%
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k  d¸bcZ;gqUW`Wj{¡  Z±kh`Wl¦\ 
X[kpbcjtkp`rw¸Ure,hZ 4ZYZY`	gYepb  dcZ;xjt`rg  xjt`Wu =µevt­yjl`WuN° kpdfµevdqxWwYsh repgq­yµevdqxWwRs
µevt­yjl`ru	wcj{xZYµe,¦w±jt`L 4kvbcUxWjldfZRgbcjtkp`rwRs²d  `W`Wjt`Wu	jt`¤bcUWZ%wfevX[Zogkh`rxjlbcjtkp`rwR¢Y¢R¢Y¢^ °¶`WkAehxWevWbfeﬀbfjlkh`









ljt­pZe®yjtdb  evºX  wcZ  X·HwcZYZ
¨=u  dfZ p¹}µ¶j´bfUjl`.bfZYdqepgibfjlhZepgbckhdfwR¢TUWj{wºepWWtjtgReﬀbfjlkh`oµ¶UWjtgqU  wZ±e
tkvbfwºkv° U  Xoev`%ehgibfkpdqwbckhupZbfUWZYd
U=epwwcUWkﬀµ¶` bcUWZepxﬀev`.bqevupZ	jt`§X[kyxWZYtjl`Wu«ev`rx©epxrevbfjl`WuPXmkpbcjtkp`§gYepb  dcZh¢
7
`Wt¦Pkh`WZ¬gY¦ygYlZ®kp°
xWj JZYdfZY`.b}µevt­µepw`WZ;gZRwfwfevdf¦bckkh bfepjl`[ﬀevdfjlk  w­yjl`=xNkp° µ¸epl­ep`rxNbcdqev`rwcjlbcjtkp`rw2jt`[dcZ;evlnSbfjlX[Zh¢0TUWZ
¨=u  dfZﬁ[xZ;wcgYdcjt 4ZRwebcdqev`rwcjlbcjtkp`® 4ZYZbµ¸ZYZR`¬ewcjlX[WtZµevt­Js4e%wcehx	kp`WZmev`rx®e%d  `®µ¶jlbcU¬bcUWZNUrev`=x
° khdcµevdqx ¢ 3®khdcZRkﬀpZRdRsWµ¶jlbcUe%g¦gYlZ
kp°ºwj{xZRµ¸e,¦wµevt­	ev`rx®kh`WZ
kp°} repgq­yµevdqxWw¶µevt­%bfUWZ  wcZYdgYep`
Xoep­pZNbcUWZoyjtdb  ev}ehgibckhdµ¸epl­Ajt`Levt}xjtdcZ;gibcjtkp`=wo· `Wkpb



























































































































































 WtZY`rxjt`Wu=¢TUWj{wgYkpX[  bfZYdev`WjtXoeﬀbfjlkh`ZY`Wuhjl`WZ¥jtw²`Wkﬀµ  wcZRx° khd 4ZYUre,yjtkpdqevpep`WjtX[evbcjtkp`rw




emXmkpbcjtkp`Qk 4n?tjt`WZ  `.bcjt*jlbgkpdfdfZRwc=kh`rxWwºbckoUWj{wµ¶jtwcUWZ;wYs

kpd
rdckx  gYZdqevWj{xt¦ev`LepWWdfk,yjtXoeﬀbfZmX[kpbcjtkp`¤bcU=eﬀbNgRev`L 4Z%epxWepbcZ;x7jl`LdfZRep´n?bcjtX[Zx  dfjl`Wu
gkhXm  bcZRdev`WjtXoeﬀbcjtkp`²¢
TUrZRwcZQdfZRw  lbfwoU=e,pZ	 =ZRZY`©kp Wbfevjt`WZ;x«µ¶jlbcU§e¤U  Xoev`Wn?tjl­hZQ¨ru  dfZ	   bbfUWZAwfevX[ZAwkp°¼bµ¸epdcZ	gk  {x
 4Z  wcZRxjl`bcUWZowfevX[Zmµ¸e,¦	jt`khdfxZRdbfk®ev`WjtXoeﬀbcZmkvbfUWZYdep`WjlXoeptwev`=x¬hZYUWj{gtZRwR¢Tk'bfUWj{wZY`rx¬bcUWZ




k  dw¦wbcZRX UrehwwkhXmZmtjlX[jlbfeﬀbfjlkh`rwR¢ 1jtdqwb;s²ZYhZY`¤ev`7Z³gjtZY`.bjt`hbfZYdf=khtevbcjtkp`bcZ;gqUW`Wj{¡  Z[gRev`7kp`Wt¦
rdckx  gYZ
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9 ;¯¢4£¥k  db¦ep`rx 8¢C3AevdqgqUrev`=x ¢2£¥khX[  bcZRd¶ev`WjtXoeﬀbcjtkp` =em`WZRµ8epWWtjtgReﬀbcjtkp`%° kpd¶jtXoevupZYn? =epwcZRx
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¢.£¥Ure  Je  bRs.T¢.-  ﬀev?shev`=xm
¢ #  treW¢
 
epwc =*° dfkpX½X[kyx  tepd2WdfkpupdqevX[X[jt`Wu















2   ?# ﬀ   ﬁ  
	s






(*F"'	    	
F( 	 >	ﬃ)!" 	" ﬂ#% &'(*ﬃ  "  	ﬃ !"











#% &'(*ﬃ   "  	ﬃ !" 	" 

 ?(* 	ﬃ !"  







:	 &     



























&          & " #% & (*ﬃ   "   	ﬃ)!" 	" 

























&  *       & " #% &'(*ﬃ   "  	ﬃ !"$	" 

 ?(* 	ﬃ !"
s













s r·?p¹=l   WvŁh\Wsr   W¢
9tY;






#% &'(*ﬃ  :	
&     ?	"   &&   
	ﬃ)!" 































































9t<;ﬁ-N¢ r¢=»§jltZY¦Qev`rx	=¢ #[¢  evUW`*¢º^a`hbfZYdf=khtevbcjtkp`	w¦y`.bcUrZRwcjtw¶kp°epdbfjtg  {eﬀbcZ;x¨=u  dfZ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 u  wb
  ¢
9t;4/N¢ %¢ 4khdfxWep`Lev`rx=¢ #[¢  kxuhjl`=wY¢¬Tdqepgq­yjl`ruAev`rxLX[kxjl° ¦yjl`Wu  W4ZYdcn? 4kx¦¤U  Xoev`LX[kvbfjlkh`
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